Regulation of venous alpha-adrenergic responses in older humans.
Decreased adrenergic responsiveness in human aging could be a result of downregulation mediated by the age-related increase in sympathetic nervous system (SNS) tone. If so, suppression of SNS tone in elderly subjects should upregulate adrenergic responsiveness into the range observed for younger subjects. To test this hypothesis, we examined alpha 1 (phenylephrine)- and alpha 2 (clonidine)-adrenergic agonist-mediated venoconstriction in a group of 15 older healthy subjects (age 59-73 yr) during placebo and when SNS tone was suppressed by guanadrel (15 mg twice daily for 3 wk). During guanadrel compared with placebo 1) there were decreases in plasma norepinephrine (NE) levels (1.47 +/- 0.07 to 0.80 +/- 0.06 nM; P less than 0.001) and in the extravascular NE release rate derived from [3H]NE kinetics (11.8 +/- 1.4 to 6.1 +/- 1.0 nmol.min-1.m-2; P = 0.01), suggesting suppression of SNS tone; 2) there was an augmented clonidine-mediated venoconstriction response [analysis of variance (ANOVA) P = 0.01]; and 3) there was no detectable change in phenylephrine-mediated venoconstriction (ANOVA P = 0.60). When compared with previous results from young subjects, maximal alpha 2-adrenergic venoconstriction during guanadrel was decreased in the elderly compared with the young, although their response appeared to be appropriately upregulated by the decrease in SNS tone. The lack of an age-related decrease in alpha 1-adrenergic venoconstriction, together with the lack of upregulation of this response during guanadrel, suggests that regulation of this alpha 1-adrenergic response is impaired in the older group.